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Abstract of JP 7312290 (A) 

PURPOSE:To provide an organic thin film EL element 
which effectively exhibits low power property, and is 
improved in driving stability and physical stability in 
manufacturing process. CONST!TUTiON:As a negative 
electrode 14, an alloy in which 0.01-5 mole % of scandium 
and 0.01 -0.3 mole % of alkali metal are contained in a 
metal having a work function of 4eV or more is used. The 
negative electrode 14 preferably has a film thickness of 
about 1-30nm. An aluminium alloy 50nm or more in film 
thickness which contains 0.1-5 mole % of silicon, copper, 
scandium, or manganese may be used on the negative 
electrode 14 as a negative electrode protecting layer 15. 



Data supplied from the esp@cenef database — Worldwide 



http://v3.espacenet,com/pubIicationDetails/biblio?adjacent=true&KC=A&date=1 9951 1 28&N... 2009/04/1 3 



<19)0#II#»t (J P) (12) & H i|# & Wt <A) (10KIN1MMW* 

-312290 

(43)^1B ¥$7^(1995)11/3280 



(51) IntCl. 6 




FI 




HO SB 33/26 








C0 9K 11/06 


Z 9280 - 4H 






G 0 9 F 9/30 


3 6 5 C 7610-5G 












r m m&mcom ol n jr> 


(21)fflS#^ 


ftWPe- 101468 


<71)iti«A 


000004237 


(22)ffi!SB 


¥$6^(1994) 5 J! 17 B 










(72)f£9J# 
























(74)ft»IA 


#»± SIS (^2*) 



(54) ««WEL*f 



(57) [«»] 

IE L^-f 4-##tt-5„ 

mm iiutLT, itmmwfi 4 e vai-.©* 

jjgjco. oi-sw/o© .# >• > : " [ :> a & u*o. o i~ 
0. 3*^%®7A* y ^M^-a^^-lifc^^fflV^ 
5„ Ptfi 1 4 (Omm-t LTil 1-3 OnmgS^ffigT'ifo 
3 D X, ttH 1 4 J:(-:P£«*M1 1 5 t U->!l 3 >. 



. s ■ 

5 r?sS is - 



i 



[ I ] 

ito. oi~o. 3t^or/i'* y^MSna^Lfc 

[11*11 2] Itffi^ff^ TA-S-^A, ^V^±!l 
j§fiftfc>& < t 1 £* (::/:• <h(* t 
1 S£fi©5»»8i E I . r-, 
[if *3S 3 ] Kj? 1 - 3 0 nraroPifg±tc!gyp: 50-30 

t t 1 o#±£ 0 . 1-5 *^%^*r-f 5 T/U S - ? A 

9 *5 ; k &Mk k rsilMtfll i CttoflflMM 

[»W 

[0 0 0 1 ] 
[0 0 0 2] 

? (Tang) iv<V*y y (VanSlyke) b<D 

^■;^^-^-X(Applied Physic 
s Letters) , 51|, 913 -^-^ 198 

[0 0 0 3] *«filEL^i±. W^SA^t 

Sifi!|*ffll4:arjS3lfi-t-*a*«:«lffl1-St-efc5. 

T. *1««E!»lli«3te»©!63tH-i|s|-»ttH^ioT«* 

1- s ww^ji & mm t mter-mts z. t x-m^fr^Mx 

?L&AS, JETUSiSf, £ ! Aiv;, is J: tWTHfiStll 

[0 0 0 4] IgjtS-cOSWaA^^^t-rsfc&JCT- 
z b^.l',< , ^W^fi'V^biOfSC^^Jifc?^ 

Ss JID1- 3:K~?«^i» Jf^ J: 9 «ffi# JS- 



*i, mitm^mm. mm^-xmnx^z mmw- 
5-121172 &am . y 

^K-f^U X^5^A-y^i^&£!i* 
±©a«S3W*S*L-CV^ (I5 4@6fflftl^ 

waasfSSH**, H27S, 1993^). -ft 

[0005] - ©#fc«#m*m*'JHft 
t-toeft**feo«*s*ft*nTv^ (Wfo 5-2 

5 3 8 6 6^1) . gflS«*fCJ:5iSfaw««£ftlJ» 
fflfRF7>^^ (KTTFT&Ef) &£tHSSl£© 

^r-^iEifnr- 1 5 w ir /j5* ^ tvfc. 
[0006] r®«J:5C *r»»BEEL#^S;i«IHE, 

SJ 6 * X-m£ < fftoiLT P 5„ 
[0 0 0 7] 

ELtf^? h y ^ ^^»#it»^E ^iiftsi© 
ftmmwib mm t o^moimmmmmr? u 

fc ft ic 4; Z 6 t % xl 6 ft T ^ S „ # ffl » #j CO fg T ^ 

[0 0 0 8] ^TflllVniE L*^-»^li©#f4f'ffiffl-f'5 
S^^«7£^tt» s |ffCjft^^ D E^L, z.<v£.om-M 

mmm^^mb^m.mojmmmm^\ mm^mm^ 

f±Hr p "r—fiZL J; 5 f - 'J > iS^Si® -eWS t-^T«»KS 

^TFT^e>*isrf5fsi'ii^ ! b«'cfeofc 0 r©i 5 

[0 0 0 9] @&tt«||jimE LST-co#ffi»SStt^ 
ic, T F Tffift© v b y if ^flflSlE L x/W ^ © 



5 ffl X/US = ?J»- 

y^-z Mt&K tmrnx t 31 t f t ±i^*-r 
z>mi5\ t f r vma(DT^izmm<D®M®tifr$LZ 

mm-£M<n 2 o % k . ta- i =- ^ - y ? A^r-tt 
i -feM^^i: l r i ^ © -e^: y ^ v y\z x -=> r ^ffi^s 

[0 0 1 1 ] ^fgPflOiWfi, ^tl^JKEL^--^ h 

SKlgc^ £ fa ± £ * 5 ft ft I c , frMofiffi t 
1 A fc E L - t i~-*>6= 

[0 0 12] 

[ "f 3 ft cD ] WtdcOfBH 5 fc 

ft}C. ffitt*M«-Cib!K LA>t*«»M)tl:©**ttJt 

■ >,■'■ X::.y- J; > - O /--v. •;. : ff, ftl«$f 

[o o :i h] j f Tfeftl >ji>r j j- tif f 
Mi<DlMic4>&< H U't ho*** Sr #+ 5 mm»B 

iio. oi~5 ; t^%©?Ayv ! i'Ato. oi — o. 

3 ^%CDT/W* y &M£^£L±&m£.*) ftS Z t Sr 
#mt1"6*«fS8lE l b< !±, 

'>ft < k i> i :."<H<; I VteZZk Ev \ It 
iff * 1 - < 11, fllJS i - 3 0 n»»|£fiLbfc:|glf 5 0-30 

o onm<?mm®mm&tu t^mmm^mmao o 

— 3 0 0 0nmCDff:$T:-Jio, ^ A, ^Jl^y, 

03 J; 9 igtf*i;fc'>4 < 1 1> 1 o«±£ o . 1 

- 5 ^%^#-f 5 r/t- ^ ^ A-a-^ £ 19 & s c t 

[0 0 1 4] mmzm^-£z*.jj>i?<?MiQ. 01 



$t,tn, SfSwttWft^ t/j s e><tv> fc ft i mm* 

v\ ^©fcft. PSffit?JIAS'tt'5^*>'i ;! >^i±0. 0 
[0 0 15] HUEfeffi^Sti-^T^* y^Siio. 0 

B«ott*H»«rTtf 5 ztt %-mmmm t <r>mm 

;v $ ^ r> h y r> a ^ 2 5 */u%jS*P Lfc^©tt 
♦Bilfcli 2 . 2 e vi r-Ttf 5 :tK-t5 (7 4 
/UUt'=L — B (Physical Review 
B) , 3 8#, 5 7 5 21, 1 9 8 8¥) „ 

[0016] Gm.BmELm?(DgmizTJ\'iJ}j&R& 
as. r/t-* y < m^^it^mm 

5 0 -ton*, »«5S®-C«5*»)»«»©»*SBi*|B«:» 
[0 0 17] i.i ',4£"tf f Lfctr^, 'A^-y'y 

y ?fe«^s o . o i b o . 3 *>\s%<D'&.m.x° tit^mm 
(ijsv-cna&bpi-ar^* y o . 3 1 ^% --i.t 

X t. f '^f±*P^ £ T If 5 w t *STf $ S CO ii . 7. y 
^ A K: J; o T^JSrt awS^^H^^f t L. tt*^* 
T(f 5<D\z^mzim Lfcfcft'CfeS i %x fjiiS. T 
yt-* y ^JR^ ; 0.01 ^^/o*^ comas' '). is iVUi: 

[oois] mmiz^tih^y'y^^RUTjv^ y 
^JKia^r *vi ft^St* nx'h h b . ft® 

LT!4. (Michael s 



on) (OmX (IBM, i'-V — ~f~sls • $"7 * D ty—f' • 
f^ny/^F (Journal of Rese 
arch Development) , 22i, it, 
7 21, 1 9 7 8^) A*t)gJR-CtS„ *%>WJ*k 

[0019] *wMvm®±\mm&mm£m?z,M& 
mm *m®tkm&&-?&±iz-m b 3 0 mx-+»vh 

[0020] tejex.-rrt i ^.i3*-<?wa: 

i«r^ 5 = $ M±ydmmmfr+ft-?iit£ < , 

ttt>%%%ic x zmwfi At i/ ^§-a\ ^gBWiDDfa^* 
-r 0 . 1-5 *ji-%x'h% t mmm&ftHeh 

tas*p*K©iin?)iiHii» i ±i;*<*5. ->y = 
6-m&WL<. &&&m<om 5 0 (*» 

We- 50-3000 na^g* L V \ 

[0021] I fEKttg r f *lili±SK»nftit©^^ 

~C\ MitfUI? 4-0 1 9993 -f-^^^i" J: *> K 
X h J: v\ fitiS*'"? ^ i- J: SHH&OTi Srii®^ 

^A# < gfcS&JRtfJjlg-®*:* -y? I- t UTli^t 



I0022] £^%mm*?mm.?)>t> : 5-z,nmx\ # 

[0 0 2 3] 

[0024] (^ffi^i i)@i %m^x^m<owm 

|J ; 7 /-• " -i ~- >l- :V U ) a6 0i|it%;:N, N, 
N' , N' -rh77is*-4, 4' -/T;/f7 
^ 4 o L y -> y ix >- a> * 5 W 

«SIE+L#iIM 3 4 6 nm, h ^JgM^fiiffl Lfc X> 

«M«aot6xlo"'"TorrSfT, 
f)6IiLTN- (2, 4-=¥->y^) -4-75/t 

A-^^^i *J«?3ll5#Jlt!4»b©*«#iSlw J: ot 
3, 9— ^y i-y^^yl'/?!^*!^?/^! 

3tJB« 1 . 4 £tiZ J; 5 !' 7 0 nm^fiS Lfc„ 

[0 0 2 5] i^icpiSi LT^*yy'^#lW%t 

s-r- y f <y^±mm^ o . 3 % a *s j: 5 2 0 
nmffMLfc. Htc mm<Dimmt^xy-fj>-y<p^ 

S3. 1 cVCfcofc. 

[0026] - <nm-j- «o**tttt*«ais«'p -ciijs t 

'M ' „ w - l] r. 1 , E££*vj^^ F41*IJ*E 

1 0 v»it-$ra±-e 6 3 0 0 c d /m ' »M5 

1 0 Ht-f^i"-- v?>-^ Lfc#, 4 mA/cm 2 <D-£ti2fi& 
JSTiifettr^Tt^'ftfc (-«Ot*<7X«H£tt6. 6 4V 

-e*>5) ir5, 5 0 0B#Ba^iiLr t)BHJt»«tt^ 

fif«U fBBE{±7. 8 7V|C±#L, %»g(±l 0 5 
c d/m^^e 4 c d/m " Ci'>Lfc„ r.tl!4. It 

etei 1 1 it^$tm<Dnm»m e l t nsf* 



5o 

too27] mmm2) mmt lt* fi>wj±?M 

=E A- % is t tl 5 T />- 5 ~- <7 A ^ & & T A- ^* > # * ifJ X* R 

siH^fgaAnaf^e^ t- y ^^m%t^ ~ ?»J« 

UT-t h !J r >A^^H«i(7?0. 1 ^ A J: 51-2 
OnmMLfc, SIC, p4ffi©f«-"si-BtLr->y nv^l 

mmmmtkt-jtmmm&xm^tzm^ »3. o e 
Eoo28] ; ©*^©^^e#ttfeg;JftSM*-eSj^ l 

Ml iJt^TPLf¥fiic&^TllE^/hM\, EMnSE 
l 0 V<DUMMBcX'5 l 0 0 c d/m 2 om^^^.<o 
^^^fff,tLfc„ 2mA/c« ©-^HS^lS"? 

1 OB^^ — v^'Lfcll, 4mA/cn'ro-StIi 
$:TilifLT^£-&fc </©t#©«:Ett6. 9 3V 
T'fcS) 5 0 OR#KSSLT^ffi^5t(7^c!i^ 

L, WS.it 7 - 9 8V i'_h# L, S§)B¥gii 95c 
d/m Vt>5 6 c d/m * t^>Lfc„ r^Ltt, Jtgi 

uu i i jt-<*^w (ommmmE l m^<omm t &m$m 
[0029] {^jiM3) mmt Lt^*y^i)A^i 

Tj'U-r^AiMtffi^O. 3*A-%£riJ#>5 J: 3SC2 Onm 
JgjSLfc. Hie:. [^©ftlfgfcLT^y^A^i 

F ;* -7 9 mz i. <0 3 0 0 nnflM L fci^*M&J 1 k PJ 

mizLxm^zimtt^ w, ^mmrsxm^mm 

OtL-fltffStfittSSX-a^fcSl. *»3. 1 eV 

[0030] r i' " t: fe^3?g. i F-eai^ l 
m 5 sc^f j: 5 \z , *^*em t±j «■ 5 s 

*3BI6WK:*Stt6«a-«E»ttH:. Jfctfc 

fyi tit^xincmm^^xm.Bi^'h^\ mmrns. 

1 0 VffJHit'SEt?2 6 5 0 cd/m 

2 m A/cb CO— £Sjfc!&«-t' 
1 0 i^F^- ^' L fc#, 4 m A/cm' ©-^Sfg 
«-C-aftL-C*3t£*fc (rwtt©«EEf±7. 25V 



r-fcs) t -5, 5 o ommmm i < 1 3% t ■ 

MU Sfftt8. 3 iyic±#U **W*tt8 1 c 

d/m V?>4 8 c d/m 2 Ci'>Lfc„ hb^ 
[003 1] (3U6W4) SHltLT^*^?'AiJl 

* ^ 5 -f y i> <y a -a ^ &7/^>#xt}j-r*RF 
^A^tlroo. 3 Lft 5 J; 5 

X(p(7?RFX^'s/^a;C± 530 OnrnffMLfc-BWIMSa 
«l ilSl^i'LTS^^^ftSLfc. (SI, **J£#"!|4-Cffl 

3. 1 e Vt'fcot. 

[0 0 3 2] ^©^©^W^S^M^TSJ^L 

tk&m-t, itmmi tit-<xmzmx%mz.&^xmz 
a.A»b^^!6j± Lfc c tTFikt h hnxhh, msi~ 

1 0 V©IMffT-2 1 0 0 c d/m 2 ©PjfS^Jtfe© 
**#»e>*Lfc. *fc. 2mA/cni 2 ©--S=®jSiagfT' 
1 OBfPl^-'^^lfci, 4mA/cm J ©— Airfli^ 
S-eii^L-C%*S-arfc (;«)f:#OtlEll6. 2 5V 
-CfcS) kz6. 5 0 OB$RaSiiLTtiffi**©«:lllr 
#^L, SEi46. 98V('J;#L, $Jt»Stt5 1c 
i/iH3 2cd// !cM'>Lfc 0 rtLfl, tt*fi 

m i k it^mwoyfimmwiE hmi-mmkmrnim 

«o»*fc <fc ± b <r>Xh 

[0 0 3 3] {*«6^J5) gyStL-C^*V>f»AA!l 
A% ^ * h T ; v X = !> i # # T ^ > if * <P X R 

C2 0n*«Lt. 9:, (Hi©#IISt LTi-y =>>- 
1 ^^% s 5!'t3/j5 1 . 5 ^%$SJi57^ S ^ t! 
W -zS-sji^ (DRF 'ifelCj;5 4 5 0 
nm?f$fi!t L fcJEX^, <1 lilsiitU £ ft)* L 

ttSffiT^fcg*-, 3 - OeVf^fc. 
[0 0 3 4] -«*^»3E*1#ttSre«^ t t , 'C*Sl^L 
fc„ 0 6 J: 5 > ^«lfe« Ct!'5Kiir^ 1 

■^/j>^v\ cntt, &mme>mm&mi>''it^kx-m$s<D 

j*A5S^ s f6l±Lfcr t @8i; 



I 0 V©jtM'BlE-e 1 9 1 0 c d/m "'(Dll5V^fe» 
%%i>mhtl1t. 2m A/cm 2 ©-^'fiit^gT* 

1 0B#S33i-i?V^Lfc^ 4 m A/cut* <©-j£«8l!6 

S-ea^L-r**s-a:fc (r«t#©miaEtt6. 2vr- 

<tr.5, 5 0 O^IH^ftiiiLTtiE383fc©^1ftSr 
ffKU Sffiie. 9 4 Vi-lJiH-L., H:*Wgtt7 5c 
d/m 2 c d/m 2 i-i$'J>Lft s :W1, ltt£ 

S«S!i*lcJ;affifiiS^tt«lRl±«:*«H-St>©tf*> 

{oo35] mmme) mmki-x^^^j^^An 
z£&%&mmmfrb-f h v v^tmmi-zi. vim 

On«i«lfc t Mi-, (IffiroSlflir L-C-v>*>-^1 
f tl 5 T A< 5 = •> A & * T A- > * * © R 
F^S'^SW(I3 50 nm® fife LfcUW, 3?J&0S 1 £ 

^ttfflic^^m^aajffiT'p^fc^ ms. oe 

[0 0 3 6] r<05d^co?g3t ! l*'l4Sr^ , t I -CSI^tfc= 

kit-<xm^ms.i^^xmf±i^b^\ %immr±i o 

V©iIi)MEE-ei 9 2 0 c d/m 2 WW5V"JSfe©«3fe 
ds#feixfc„ Sfc, 2mA/cu ! 0-£liMt'lO 
^Rgac-^v;/ t/-m, 4 mA/ci <Z>-j£WM%BlX- 
ig«cL-C%3t$€-fc (r»t#»«El46. 7 5V7?fc 
5 ) 5 0 0 P$jij gil L T t SB&ftWft* £*Mf 

U «j±{±7. 8 8Viu_h#U IS)tffSli4 2 c d/ 
. ! H28cd/. ! fc*'>Lfc. Hfttt, Jtttfl 1 
i it-^IPJ! 14 t4,W I L r J : ti E#&fti£JS » 

[0037] mmm 7) 12 Rtm 3 «w«mie l 

* I fnV, tL L * ^Sr^tt-f 5@K4rfP^Lfc»^ 
[0 0 3 8] ttU-ftiC, #7-*St£±l-C r &2 0 Onm 

= >/U It^"- H*M*It£ USiO^40 0™ 
jfcRLfc^ gj-^V^ h*-yP5 6 A£rl!i7-5 0 
[0 0 3 9] ft^S i 0 2 ±.\CTYT<DT4 7>Y%J& 



(i-a-Si) , 55— 5 y9^V$7 ht-lfSfc*© 
n' T*yl^7 7^->-y (n 1 -a-S i ) te^tl? 

tl3 0 Onm&iWS OnmjSSU '<f>-~>'?LXT4 

■7 Q ; ) ff>* v -A n/E,oS^f* *n o %'n'Xh 6.., 
[0 0 4 0] Jfci'C rtlO OrauitiiU ^ :7* 

mUS^ST^Kl'-OSffiD^, 7/fyf-7^h77^ 

f i 1 ,H*^ > '- 'M.'ii, 

Myf>WTFT©r>f77K€i i - a-S i S: 

>m«ffl»C r^v7?iUi - a-S i 

^TFTcD'f--v-^;^*Jg|i!c-t"5 D 
[0 0 4 1] S iO 2 *20 OnmfifeS L % «»J 

ffffl F77 'J 7, 9 q 1 <n y- Tiffiffi s m fc r ©«©ii 

ioo42ist, v- d => 1 *^%, 1 . 

RF^^y^&ICT^W*Mlt LX3 0 OraflgfigLfc 

y f->7Aij^airoO. 3 ^^/o^rfifcS J; 51-3 Onmfl? 

7?*l'li9^<^--^^LT»*llEL^^ro^i: 
»««»]■ «:»J«-*-6. 

[0 0 4 3] ;©i •) C LT 1 H*^ 100X300(1 
in 5 X"C 4 0 0 X 6 4 OSSfS©^^/^^ btl 

[0 0 4 4] jJttr©J;5tt-Cf^t J ixfc'^u±^ 

wfimmmm 5 2 itmrnrntj^x^v-ffi 52c w 

a^*H 5 2Bfei OT£?L£AJi 5 2 A;'.-!ftH ^ fl-fc 3 

(2, 4-^rv-y/l') -4-7?yt77M ? F^S 
SI«tJ:ot5 On«Ltf, ^mWm 5 2 B 

tttN- (2, 4-^-->y^) - 4-r % ; -f7 *> /v 

4 X Vt 3, 9— <<y l/7i?*;l/*y8v>7 

T/t- 1 §r&<* SUcoiS^im/j^ fj ©itaS^Sic J;ot3, 9 

I, 4 f- I 71 : - - " "nnr W '1 , IE 

?L&AS5 2 At LTN, N' -7'7x^i--N, N' 
-V s 1, 1' -t7x^- 

4, 4' -^7^*lPl^if feiCiot 5 0m# 
JBlLfc, «f^},l!l1li:L-CITO^lna»fi)cL, 



[0 0 4 51 ±M! bfc-r h y ^gfWKIIf «1E L 

m.mmmfmc{cm^t't\Zj - . * 

m$i#>&W:l?-ft yfyf V5 > * # q £ 

<r>V- YWfc • K vS86#tt(-lS CfcSaE^s ®© 
Sffi 5 -#tt&if«S& E L Y?^is**Q l -tit 

3f £ ©*¥ S 
ME L*T-*»*3*« aJ^rtfiT?*)*. 

[oo46] *mmmi:^"x, immmE LiT-oM 

©^JiMl 7 0 , J£gt#j 2 ©UltM bfclig- 
J; >5 ;Mf ftofc c t £*bfc„ 

^SIMSfE L3l7-3!5#©^#1i7J(± 1 • 4 WJKTT-fe 

[0 0 4 7] ft, **ffiM7^*3^T(±, t«EL 
#*ttTFT±Kl|J*«{ftlM, life ^-5— y—jg, # 

it:Ai, Wftsm !>—*. 

[0 0 4 8] 8 ) SA. *T»**BSE ~ V )L 0 j 

i&riifg l, y ^ ? a ^isfaiSfj^ him s * a 

Onrnil h>i 7 ^l-lT ]| 1 I ' ' 

mmi^nU'r m *i mwc^itm^kmrnxm^ti 

[0 04 9] r.wST-fOlgjtitttt^K^Sl^T'SSi^L, 
fc. Hi Oic^-TJ; 5i-, *sft*«fc*stf 

itts$i3 ktt<<-xmcBm^&^xmi£fr'ht^\ mm 

SEE 1 0 VOV-tiSMMX' 5 9 4 0 c d /m ©WS^fl 
fe»£»5#<b*tfco *fc> 2mA/MO-tSiS« 
ST? 1 0 RtlW^- i? > ■'/Ltllk, 4 m A/cm (D-fefS. 

ffi%mx'mm^x&yttsit£L cwiioffiii6. e 



0 2 c d/m ^>f,58c d/m * bfc„ riX 
tt\ itRfl3 tlt^«fj««^IS-EL*?-©HS© 
ami' J; 5BflS^tt®lPi±*r*«i-S t> ©T-fc 5. 

[0 0 5 0] 0fc«Ml) #7?If±ClTO^" 
•7 ? y >^'lcJ;oT->- hffifet^ i 5 0/D(c45i 5 
CMIL, lit Lt„ -t©±ilETLffiAHi: Lt, ft 

m&M Lfc*#s y ^ p ->r =■ >%!&$7LMm&(om^M 

a6 0ll%tN, N, N' , N' -Tl-7 
7 3:=yU-4, 4' -^75^7xsy^»4 0lf 
LfcsK 9 •> !J H'tf* * 5 ^#IE^SS 3^4 

T 6 x 1 0 _ '° T o r r '.Vv: '% ^T»l§3tB i L "C N - 
(2, 4-^rv-y^) -4-7?;t7iCM5Ki 
3, 9--<|) l/yy*/^yiy7x~;l'XX7/l't^ 

«-*su«Ifs>t ) o*Itiiao'C3, 9 — 

>i?^/V#>'Kv : 7 3i^/W3iX7 i /P^M?tS© 1 . 4* 
^%^*4x5 J: 5 7 0n»m Lfc„ ^ii^ffi t UT D 
=f V J±7fi 0 . 3 ± -3 S-T^ 5 - ^ A i * 

[0 0 5 1 ] ~ ©^•©^Ttlttt&SM^T'IiJ^Lfci: 
r 5. PPSDmBE 1 0 V ©ifiif HE X 3 8 0 c d /» © 

O^WJai-^V^Lfcft, 4mA/ci<0-^ 

A tSBK e t »* S * fc ( w © t # © mi£ tt 7 . 
Eii 13. 4 Vic h# U. 24cd/» i i> 

[0 0 5 2] (it®m2) mmv&mmtLxr^i- 

'7 A iVMJfJ;i:**!\©.' J vri-«: C 3 0 0 nmMf$Ls JE i 
EX 9 ^ <7 A?jS(tS© 2 5 J; -J icT/L- 5 - 

^if: L-C20 m#M bfc«^, Hffi^iJ 2 t Htl 

»TFTI»»7 h y ^^Sl^ftEL^T^'f^bfc, 
[0 0 5 3] ^Itmm^'X, « : MIE Lif7-©fi6j 

S©®m^ 7 v-enii) aioocd/s ! 

©S^tt^Jl ^*»IlEL^giS 

[0 0 5 4] (Jt«t«3) HtftfcL.-Cy^S'AtfO. 3 
i5C7*^7Ai: PMS LtgfiS: 

1 2 on««Lfc£Wh. mmms tim^m^^mL 

[0 0 5 5] dcSfCSHtimSriSftt-^IStfci: 



z\h, W-im-l '-n [ffiiSF d r 

m&X- 1 0 Bf lx-y> sfL-tzm, 4 mA/cm 

sit & : s-eiiM Lx&K s-ftfc ('©tt «mffif± 8 ■ 

18VT*fc6) i"^, 3 5 0«M, lEiil 
5. 3 vi;:_h#U 3£3fc*£*f±2 0 c d/m ! H3 c 
d/m 2 fcj*'>Lfc. 4 2 OlftHtft. *^ti^*(C5H* 

[0 0 5 6] 

Miftii e l mi- \mm-t z>ztx\ im 
t ^-ct * fc, ^w^si e Li-H>? h y v 

W 1 1 #»H»Htt0iJ i e c:jBnfcBs«« 

«« *: *f S ***BI E L JK ^ ©B W H -C S „ 
[02] ^IS^©*ffipJ7lr.J|j^fc-7 hy^xtMTSPI 

KEL7 f 'W^4-«BS;-*-61iS©BfE@T*&5„ 

En 4] *isb;] *M*tti# 

HE L7vW*£lZft-t5®Kia-e*>3,, 

[ia s ] *mw<vm&m i 3*s .trntttw i 
m& - Sff-^tt s-^-f v y ? X h 5 „ 
[H 6 ] *3BWO|tite0y4 iJ»fe 8*sJ;l«fctt« 1 



[ii s 3 if%m<Dfmm 4 e axummi i ^ws 
[ n 9 1 © hm&i s iz m v tz m m&m m &f* fc 4 

[110] **ffl©|?»SJ 8 fc" ±U!Jt«Effll 3 ©SScSfi 

[in i] ^%m<Dmnmnaxnimm3<Dtm-m 

I«F*0»W1 

1,. l u „ fs^-SHiS 

3 M . 3,, 3,,, j^^Sffiil 

5 muffin 

7 *il?ttteii 

i o mm% 
l l sis 

1 2 

1 3 fTttXGIH 
1 3 A 

1 3 B EJUtasg 
1 3 C ISjfcJf 
14 

1 S RMMMM 
5 0 Uzr^mWi 

5 2 A IE?UiA® 
5 2 B *BtlS*S 
5 2 C - y— S 
54 HM 
5 5 

5 6 A, 5 6 B 
5 7 HffiflUI® 



7////////^ 



y////////////// //^ ~zz 1 ! 5 1 

— 12 K 

3-' 



W//////////A 



mi o] 



ran] 




